Effect of epoxide hydrolase and glutathione S-tranferase genotypes on the induction of micronuclei and DNA damage by styrene-7,8-oxide in vitro.
Styrene is one of the most important organic chemicals used worldwide. Its main metabolite, styrene-7,8-oxide (SO), is considered responsible for the genotoxic effects associated with exposure to styrene. SO is detoxified by hydrolysis catalyzed by epoxide hydrolase (EH), or, to a minor extent, by conjugation mediated by glutathione S-transferases (GSTs). The purpose of the present study was to investigate whether EH (exons 3 and 4), GSTP1 (exons 5 and 6), GSTM1 and GSTT1 polymorphisms have any influence on the genotoxicity of SO in human leukocytes. Peripheral leukocytes from 30 healthy donors were exposed to SO (50 and 200 micro M) and genotoxicity was evaluated by means of the micronucleus (MN) test and alkaline comet assay, using 1% DMSO as solvent control. When EH genotypes were classified in low, medium, and high with respect to the expected EH activity, an increase in induced comet tail length was observed with decreasing EH activity in SO-exposed cells. An increase was seen in induced MN frequency in EH low-activity donors. These findings are consistent with the detoxifying activity of this enzyme. In addition, increases in MN frequencies for GSTP1 *A/*B and *A/*C genotypes with regard to the wild-type homozygous *A/*A genotype were detected. This may be due to a low detoxifying activity as a consequence of altered SO affinity of the variant protein, but must be confirmed using homozygote variant individuals, not included in this study. No clear results were obtained for GSTM1 or GSTT1 genotypes, even when performing the analysis after grouping individuals with the same expected EH activity, probably due to the minor role that glutathione conjugation plays in styrene metabolism. The present in vitro findings using human leukocytes suggest that polymorphisms in EH, and, to a lesser extent, in GSTP1, may influence induction of cytogenetic and DNA damage by SO.